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Topics:  
• Summary First & Early 2015 Outlook  

 

• Review of Major Teleconnections Climate Indices 

• Pacific Decadal Oscillation (PDO)  - past cycles & trends  

• ENSO Correlations – El Nino – Neutral – La Nina 

  

• Fall Forecasts for Winter of 2013/2014  

• 6 different forecasts & several different opinions 

• Which forecasts worked & why 

  

• Past Research & Current Examples of Climate Variability  

• Streamflow forecast accuracy & increase in spring precipitation variability 

  

•  Winter 2013/2014 - What Happened & When Did We Learn What We Now Know? 

• Surf’s Up – January’s change in weather pattern 

• Lessons learned & precipitation patterns to watch in the future 

• Predicting surplus volumes  

 

• Why Winter 2014/2015 is Setting up to be Similar to Winter 2013/2014 
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Teleconnections – climatic indexes 
Key is understanding their correlations AND influence on 
 current weather, snowfall, streamflow & more 

 
Primary Ones:  
PDO Pacific Decadal Oscillation – 20 to 30 year cycle 
ENSO 3 to 5 year cycle 

 El Nino/Neutral/La Nina - measure of Sea Surface Temperature(SST) 
SOI Southern Oscillation Index (SOI) measure of barometric pressure  
  difference between in south Pacific (Darwin & Tahiti)  
 
NAO North Atlantic Oscillation 
 Key to 2014 winter – went negative for handful of months…  
  In May it was declared back in positive phase 

 
Additional Climate Indices:  

AMO Atlantic Multidecadal Oscillation 
AO  Artic Oscillation 
SSW Sudden Stratospheric Warming  
Sun Spots,   Solar Activity,   Polar Vortex, Volcanoes  &  more... 
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Winter 2013-2014  
• ENSO Neutral Signal 
along with SOI  

• Pacific Decadal 
Oscillation (PDO) is in 
cool phase since at least 
2008 or 1997 

•Key Time Period in 
Pacific Ocean is July to 
Nov – this period  
correlates the highest 
with our winter snowfall 
& water supplies 

Correlation Map of the 
Southern Oscillation Index 

(SOI) with spring and 
summer streamflow  
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Nov 2010 – Strong La Nina Nov 2011 – Weak La Nina 

November 2012 -----   Neutral Years  ----- November 2013 

http://www.nrcs.usda.gov/


January 23, 2014 – warm water in NE Pacific increasing 



June 16, 2014 – El Nino Brewing 

January 23, 2014 – warm water in NE Pacific increasing 



May 25, 2014 Oregon  

Spring 2014: El Nino Watch for Summer 2014 
June: 75% Chance El Nino will develop by Summer or Fall 



Sept  8, 2014 – Sea Surface Temperatures 
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Winter 2010/2011 Strong La Nina 



Our Crystal Ball isn’t always round…  

Fall 2013 – hints at early fall, 
• Cold temperatures were building over Artic, 

Sept 2013 snow & rain put forest fires out 
 
• Fall 2014 - similar cold conditions exist 



Fall Forecasts for Winter 
2013-2014  

 

Weather  Streamflow Combo 
Forecasts   Forecast     Weather & Stream 
   X X X X        X      X 
 

6 Different Sources of Forecasts 
 
Several Different Results 





Rule #1 

• Don’t believe the 1st weather 
forecast you hear 

 

• Wait until you hear the Same or 
Similar forecast from two or more 
unrelated sources 

 



Nov, Dec, Jan 
Precipitation 

NOAA Forecast from 
Oct 17, 2013  

for Nov, Dec, Jan Nov, Dec, Jan 
Temperature 





NRCS  - Jan Curtis - Applied Climatologist retired after 41 years with 
several agencies 
 
Had a wealth of info to share about current weather & future outlook 
that might affect snowfall, snow accumulation, snowmelt rates, peak 
flows, and even fall weather patterns hinting at first frost.   
 
 Position is vacant - not sure when 
this NRCS Meteorologist / Applied 
Climatologist will be filled. 
 
Jan also looks at a number of 
climate indices including solar 
activity: 
General Forecast - with neutral 
ENSO conditions, precip to be near 
normal for West but bumpy road to 
reach normal levels by April 2014. 



The abnormally low sunspot numbers will  likely have some 
sort of effect on the Earth …  take home message: is that we 
are more prone to a chilly winter with sunspots projected to 
drop than a warm one   Andrew 6-14-14  
 

Years 2000 to 2018 

Sept 9, 2013 - 

the sun, which 

should be at 

SOLAR MAX, 

only has a 

measly 24 

sunspots 

number (150 is 

more typical) 



Streamflow Forecast & Current Research 

http://www.nrcs.usda.gov/


Annual Flow   
Oct - Sep 

Current Research 

http://www.nrcs.usda.gov/








                                                                                              







Long-term Trends in 
Water Supply Forecast Skill 

 

 By Tom Pagano who was at 
USDA NRCS NWCC in PDX  

Are there any long-term trends  

in April 1st water supply forecast skill? 

 

If so, where, when and why?   

Past Research & Examples of 
Recent Climate Variability 



Good 
 
 
 
 
 
 
 

Bad 

Average skill for all forecasts over 20-yr moving 
window for the West, as a whole: 

April 1 forecast skill peaked around 1985 then 
slumped afterwards 
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Where is spring 

precipitation 

more irregular?  

 

Now, especially in 

PNW & Southwest, 

whereas before it 

was very calm 

 

This matches 

decline 

in forecast skill 

Calm   Typical       Extreme 
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Spring precipitation  

“irregularity” 

 

> 1  

more extreme  

than usual 

 

< 1  

calm, reliably  

near-normal 



The question is:  

or 

Will trend 

continue? 

 return to normal? 

Based on data since  

mid 2000s, seems 

like trend is 

continuing…… 

Yellowstone & 
Lowman Fires 



Nov  - Mar 
precipitation normally 
accounts for 57-67% of 

annual precipitation  

Recent Climate Variability  



Nov-Mar Precipitation ~90 of 115 sites were 1st-5th driest 

2010  Apr-Jun Precipitation ~ 20 stations received record high amounts  
Recent Climate Variability  



2011:  Snow Water Equivalent Two Ocean Plateau 

SNOTEL in Yellowstone NP, Elevation 9,240 feet 

1974 last strong La Nina 
brought 184% of avg 
snow to Salmon basin. 
Each event sets up 
different and deposits 
snow differently 

Recent Climate Variability  



 

NRCS Snow School Lake Tahoe 

Jan 13, 2012 

 

A week later major storms came 

into the West… 

Recent Climate Variability  



Jan 2012 Owyhee Basin 7 Station Snow Index were Record Low 

Tim Link UofI 
research shows 

that more of our  
winter annual 

moisture is 
coming in fewer 

but bigger storms 

Recent Research on Climate Variability  



• Observed warming 

has led to an 

intensification of the 

largest precipitation 

events, primarily in 

spring/summer₂ 

Troy Magney paper – Spatial and Seasonal Changes in Idaho’s 
Max Daily  Prec Events: Implications for Ag    

Recent Research on Climate Variability  



Climate Variability --- Spring 2012 Idaho Water Supply Reports: 

 

March  2012 

Snowmelt started melting two weeks earlier than normal this March at some 

SNOTEL sites.  …. warm storms producing new March precipitation records at 25 

SNOTEL sites. Rain produced snowmelt at mid-elevation stations across the state.  

 

April  2012 

Record April temperatures reaching 90 F in the valleys and 70 F in the mountains… 

1-2 inches of rain on April 26 increased streams to record high levels for this time of 

year. Using long term valley weather station data as a gauge, this heat wave was 

likely the hottest in April since 1875.  

Water Year 2012 
Streamflow Boise River 

near Twin Springs  

Recent Climate Variability  



2013  WOOD and LOST RIVER BASINS  

Oct-Dec precipitation - 2nd wettest in 30 years at 3 SNOTEL sites 
making it one of the best starts on record.   
January 1 snowpacks were 130-160%. 
BUT gave way to record low Jan-Apr SWE increases 

Thanksgiving at 
Galena Summit 

Recent Climate Variability  



Current Research 



Feb 2014 wind pattern 
is in contrast to the January 

blocking ridge. A very 
strong jet stream  

allowed a ‘parade’ of 
weather systems to impact 

the PNW in Feb & Mar 

Current Research 



Natural Cycles – rate of 
change might be key to 

better understand… 

Setting the Stage for Winter 2013-2014  

New Volcanic Island 
near Japan Nov 2013 

Sept 2014 
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Arctic Circle Observations Indicate Immense Cold Air Available  
Posted: 23 Aug 2014 03:27 PM PDT  
Similar to last year, Arctic sea ice is running above normal, temperatures are below normal. 
 
   What we can gather is: 
 - there is a vast reservoir of cold air available up north;  
 - a positive sign for those wishing for a repeat of this past winter.               Andrew 

http://feedproxy.google.com/~r/blogspot/gESdv/~3/AucibYCOwYA/arctic-circle-observations-indicate.html?utm_source=feedburner&utm_medium=email


Think Snow!! 
Boulder Mountains near Sun Valley , looking SE from Hwy 
93 South of Galena Lodge after Major Snow, Rain & Wind 
Event January 11-14, 2014 

Winter 2013-2014 What Happened? 



Surf’s Up     
Jan 22, 2014  

30-40 (60-80) foot 
waves & erratic winds 
cancel Hawaii Surfing 

Event 



The PNA is getting interestingly negative: 
  

Pacific North American Index one parameter   
(index) that helps bring moisture to Pacific NW  

but there are others needed too 



Another Signal of What Might be Expected Soon: 
 
Jan 14 2014 daily SOI (Southern Oscillation Index) value was above 50 &  
pressure at Darwin was at 998mb for 2nd consecutive day. 
 
An SOI value of 50 does not occur often, based on 23 years of record.  
 
Here are FEW times the daily SOI value has been in the mid 40’s or above and 
following events: 
 
• Jan 14/15   2014: (44.17, 50.71)... ???  Abundant Moisture Feb/Mar 2014 

 
• Dec 25         2011: (49.20)            ..... Snowstorm/Arctic Blast Jan 14, 2012 
• Jan 17/18   2011: (50.87, 55.43)..... Snow/Arctic Blast Feb 24, 2011 
• Dec 22/23   2003: (44.34, 44.34).... Snow/Arctic Blast Jan 2, 2004  
• Dec 4/5       2000: (49.61, 47.14)..... Modified Arctic air Dec 10-15, 2000  
• Dec 11/12  1998: (51.02, 49.60)….. Major Arctic Blast Dec 19, 1998 

It’s no fool proof method, but  
is now showing agreement with weather models. 





February SWE Increase: 
 
Lewis Lake Divide 
SNOTEL had 5th highest 
February increase since 
records start in 1919 





Precipitation in 1st half of March was still above average –  
people were asking how long can this last…. 



From March 19, 2014 talk 

• Long range and short range forecasts are not 
showing strong agreement signals, 
confidence is low in forecasts beyond ~5 days 
or so….   

 

• Persistence is still best forecast and wins in 
these types of weather patterns –             
what you see in your area is what you will 
continue to have until a different weather 
pattern sets in 











2014 projected Apr-Sep    runoff 4,460 KAF 118% 



Analysis started for Cloud Seeding Suspension in Upper Snake based on flow > 
21,000 @ Blackfoot, which is a volume of  ~6800 KAF   or   + 2.9  SWSI 

2014 estimated Apr-Sep runoff 4,460 KAF 118% 

Surplus 
Threshold 
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April – July Streamflow Runoff Volumes as Percent of 1981-2010 Normals 
From North to South 
Forecast Point   1959 2014 
Northern Idaho 
Boundary Ck NR Porthill  109% 104% 
Moyie River    142% 115% 
Priest R NR Priest River  121% 
Spokane River at Post Falls  140% 115% 
St. Joe River at Calder  137% 
Dworshak Reservoir Inflow  --- 122% 
Locsha River   134% 
Selway River    129% 
Clearwater River nr Spalding  127% 
  
Salmon & West-Central Idaho 
Lemhi R NR Lemhi   92% 
Salmon River at White Bird  106% 114% 
 
Weiser River nr Weiser  74% 
SF Payette at Lowman  91% 
Payette nr Horseshoe Bend   95% 
  
SF Boise River nr Featherville  ~77% 
Boise River nr Twin Springs   92% 
Boise River nr Boise  86% 85% 



April – July Streamflow Runoff Volumes as Percent of 1981-2010 Normals 
 
Forecast Point   1959 2014 
 
Central Idaho 
Camas Creek nr Blaine  49% 
Big Wood at Hailey   57% 59% 
Little Wood River nr Carey  49% 31% 
Big Lost R abv Howell  59% 
Big Lost blw Mackay Reservoir --- 40% 
Little Lost R NR Howe  71% 68% 
  
Eastern Idaho  
Teton River nr Driggs  --- 102% 
Snake River nr Heise  88% 118% 
Snake R at Neely (American Falls) 66% 97% 
  
Southern Idaho 
Bear River blw Stewart Dam  29% 51% 
Oakley Reservoir Inflow  42% 57% 
Salmon Falls Creek, NV  39% 46% 
Bruneau River nr Hot Springs  46% 37% 
Owyhee River nr Rome  17% 14% 



Our weather is 

always changing to 

form our climate.  

 

 

Key is figuring the 

weather out to better 

understand the 

driving forces & 

relationships to 

make wise decisions 
to mitigate impacts. 

Questions / Comments / Corrections 


